Measurement of the atmospheric total ozone over Kathmandu (27.67 0 N, 85.29 0 E) was carried out with a Brewer Spectrophotometer from February 2001 through February 2002. The total ozone data obtained from Brewer instrument are analyzed to study the daily variations of total ozone over Kathmandu on different seasons. The results reveal that day-to-day variations of the total ozone over Kathmandu are seasonal dependent. Total ozone values are relatively high in summer and spring seasons (up to 327 DU) and low (~213 DU) during the winter season. The low ozone concentration would be due to chemical and dynamic destruction processes related to the low temperature and less active photochemical reaction as less intense solar radiations are received during winter season.
Introduction
A useful general measure of ozone in the atmosphere is the column ozone or total ozone. The total ozone is defined as being equal to the amount of ozone contained in a vertical column with a base of 1 cm 2 . A convenient measure of total ozone is the Dobson unit (DU). It is the thickness of the total ozone layer in milli atmosphere centimeter if all the ozone molecules are brought to surface at normal pressure and temperature. One DU represents an average atmospheric concentration of approximately one part per billion by volume (ppbv) of O 3 . The ozone is not distributed uniformly over the globe. Typical amount of ozone vary 230 to 480 DU with a world average of about 300 DU [1] . A level of 260 DU or below this is considered critical and if measurements decline below this, ozone depletion is considered serious at high latitudes.
Stratospheric ozone depletion in the atmosphere, particularly in the Polar Regions, has wide spread concern to the health hazards on earth's surface [2, 3, 4, 5] . The downward trend in the total ozone column has been well documented for the regions inside and outside of Antarctica after the detection of the Antarctica ozone hole by Ferman and Shanklin [6] . Here total ozone signifies the columnar ozone measurements from surface of the Earth to the top of the stratospheric region. The decrease of total ozone in mid -latitudes in both the southern and northern hemispheres over most of the globe has been detected from the ground-and satellite-based observations [7, 8, 9, 10] . Several studies were carried out for the comparison of ground-and satellite-based observations of total ozone [e.g., 11, 12; 13].
The ground-based ozone measurements can be used to determine the climatological characteristics of the ozone distribution. The variability in the total ozone over Thumba India (8 0 N, 76 0 E), was measured with
Brewer Spectrophotometer [14] and they have presented the climatological study of atmospheric total ozone. Similarly, Zou has reported the seasonal trends of TOMS ozone over Tibet, China, using the logterm data during 1979 -1991 [15] .
In Nepal a few studies have been carried out during the past years using the ground-and space-based observations and have first reported the variability of atmospheric total ozone over Kathmandu using 
Methodology
The ozone data used in this study were obtained by using Brewer Spectrophotometer. The Brewer Spectrophotometer, MKII # 176 has been operating since January 2000 at the Central Department of Physics, Tribhuvan University, Kirtipur, Kathmandu, Nepal (27.67 0 N, 83.29 0 E). The Brewer instrument is an improved optical scheme for observations of total ozone. Kerr and MCElory [11] reported operating systems and about the automation of Brewer Spectrophotometer. It has also the ability to perform spectral scans to quantify the UV radiation that passes through the atmosphere [18, 19] . There are six exit slits.
One is used for wavelength calibration against the 302 nm groups of mercury lines. The other five are for intensity measurements and are normally set at 306.3, 310.1, 313.5, 316.7, and 320.1 nm. The band pass of each is 0.6 nm [20] . These spectral intensity measurements are used to determine atmospheric total ozone column and SO 2 . The accuracy of ozone measurements is estimated to be 1% [16] . The data recorded by Brewer instrument are direct sun (DS) ozone measurements and zenith sky (ZS) ozone measurements (17] . The measurements are in Dobson Units (DU). The ozone is measured on every 2
Ozone data are averaged from data collected symmetrically around the daytime.
Results and Discussion
Total ozone variations associated with solar radiation have been observed using Brewer data. Daily averages of total ozone over Kathmandu have been plotted in Figures 1 to 4 for different seasons. The vertical error bars in the plot indicate the standard deviation of the daily ozone mean. Similarly, Figure 3 plots the daily variations of ozone over Kathmandu during the autumn season, which
shows the maximum value up to 290 DU and particularly, high ozone concentration during September and October that decrease at the end of October. During this season, ozone value becomes minimum on November (230 DU). Moreover, the ozone data plotted during the winter season (in Figure 4) shows the low value of ozone data with the range of ~213-275 DU with lowest values on December and January.
To summarize one-year period of measurements, all data of daily mean total ozone is plotted in Figure 5 . ozone is similar to either side of the peak. The average total ozone of entire period is 273 DU, which is sufficient higher compared to the critical value of atmospheric ozone required to filter the UV radiation, which is considered to be 220 DU. However, the total ozone over Kathmandu in a few days is recorded below the critical value. It clearly illustrates the importance of consistent measurements and study atmospheric ozone over this region. the Figure 6 illustrating the monthly trends, it can be seen that the total ozone over Kathmandu decreases faster during November, December and January than that during other months. The monthly or seasonal variation of total ozone over Kathmandu is similar to those in other studies [21, 22] . For instance, seasonal variation of total ozone over Tibet [15] varies between 273 DU and 315 DU with minimum in October and maximum in March. Similarly, the total ozone over Thumba, India, is 
Conclusions
In this study, we report the atmospheric total ozone over insight into the changes in ozone taking place in this region. The study of seasonal variation of ozone levels can be backed by using the long-term ground-and satellite-based measurements.
